THE purpose and general plan of this study have already been described in detail in a preliminary report dealing with the experience in the measles epidemic of 1945-1946.1 It is not necessary, therefore, to present these details at this time. Suffice it to say that the same three schools have been kept under observation, the same care in regular -cleaning and checking of the germicidal lamps has been maintained, and the same methods of compiling the epidemiological data have been used throughout.
The Cato-Meridian School is still fully equipped with ultra-violet lights. In Port Byron, all places of common congregation and the classrooms housing one section of each grade through the 8th are still irradiated, while the classrooms with other sections of the corresponding :grades have no ultra-violet lamps and thus serve as controls. The Mexico School, with no ultra-violet lamps, still serves as a wholly unirradiated control school.
Two minor technical improvements that were made early in the school year of [1946] [1947] fixture design was developed which made irradiation of the gymnasia feasible, and the reflectors in the deep-trough corridor fixtures were modified so as to insure a level of radiant energy in the corridors equivalent to that in the classrooms. During the measles epidemic, the gymnasia had not been irradiated and the corridor fixtures were somewhat less efficient than those in the classrooms. Otherwise, the procedure as originally described has been followed consistently in every respect.
Measles was epidemic in all three schools during the same school year. Such epidemiological good fortune has not occurred with the diseases presently under discussion, but sizeable outbreaks of both mumps and chickenpox have occurred in the partially irradiated school at Port Byron. Likewise, mumps and chickenpox have each been epidemic once in fully irradiated Cato-Meridian, and two outbreaks of chickenpox have occurred two years apart in the wholly unirradiated control school at Mexico. With full cognizance of the limitations and pitfalls of epidemiological data not compiled at the same point in time, it seems worth while to present some of the salient features of these epidemics.
[1321]
RESULTS

Mumps
The epidemic of mumps occurred in Port Byron in the school year of [1946] [1947] The total susceptibility rate in CatoMeridian was 69 per cent, only 3 per cent lower than that in the irradiated group at Port Byron. Yet many less cases per 100 susceptible children occurred for the comparable grades in Cato-Meridian, and the total attack rate was only 17 per cent.
Past experience in the New York State Department of Health indicates that mumps is likely to be equally prevalent in the winter and spring months, but a definite decrease in incidence does occur with summer weather. The warm months intervened early in the Cato-Meridian outbreak and when it had been in progress for only two months, the school closed for the year. Thus, two factors may have been operative to interfere with the course of the epidemic and shorten it.
In an attempt to correct for this shortening to some extent, the full duration of the epidemic in the Cato-Meridian School has been compared with a corresponding period at the beginning of This would tend to elevate the rates in the non-riding population. Table 8 shows the results obtained when the data are analyzed with regard to the bus-riding status of the pupils involved. The attack rates at Port Byron for susceptible bus riders according to whether they were in unirradiated or irradiated classrooms were 39 per cent for unirradiated riders and 47 per cent for those irradiated. Attack rates for non-riders are 2 7 per cent in the unirradiated and 35 per cent in the irradiated group, non-riders lower in both instances, but these differences are not significant.
In the two outbreaks in the unirradiated school at Mexico, also shown in There is no evidence here that the school buses facilitate the spread of the chickenpox virus through the school population. The figures conflict with those obtained during the measles epidemic when irradiated non-riders had a significantly lower rate. It is difficult to explain the discrepancy by attributing it to possible differences in the behavior of the chickenpox and measles viruses in the various situations tested. The reason, then, for the time being at least, must be said to remain obscure. During the measles epidemic previously described, interesting differences in the chronological distribution of the cases in the specific outbreaks in the individual schools were noted, a lowgrade, protracted type of spread occurring in the irradiated environments, and appreciably more explosive episodes in the unirradiated control areas.
With these differences in mind, the several epidemics that have been discussed were examined for similar manifestations. The picture for mumps in Port Byron offers no evidence that the, epidemic was more explosive in the unirradiated than in the irradiated group.
This can be defined arithmetically, as it was for the measles epidemic, in terms of the range in days of the onsets of the middle 80 per cent of cases. Among unirradiated pupils with mumps in the kindergarten and first 8 grades, this was 53 days. For irradiated pupils, all in corresponding grades, it was 54 days.
In Cato-Meridian, again, lack of explosiveness is evident, and the range in days for the middle 80 per cent of cases is 64, only 10 days longer than in Port Byron.
With chickenpox, the story is somewhat different. In Chart 2, from the chickenpox epidemic in Port Byron, again a low-grade endemic type of spread is evident among irradiated pupils. Among the unirradiated by contrast, there is a definite suggestion of accumulation of infection, in clean-cut waves demarcated roughly by the incubation period of the, disease. Moreover, the middle 80 per cent of cases in the unirradiated group occurred in 49 days, whereas in the irradiated group, the span is 78 days.
In wholly irradiated Cato-Meridian, the picture is essentially that of the irradiated group 'in Port Byron. And the time range of the middle 80 per cent df the epidemic was 76 days, almost identical with the 78 observed in Port Byron.
Here, then, is a tangible difference in pattern which could be related to the nature of the environment, and perhaps specifically to the presence or absence of ultra-violet radiation. Some possible doubt of this assumption is suggested by the fact that the picture of the recent epidemic in the unirradiated Mexico School in 1947-1948 is a reproduction of-that obtained in the unirradiated classrooms in Port Byron, but the epidemic at Mexico in 1945-1946 is just as good a duplication of the patterns from the irradiated groups in Port Byron and Cato-Meridian. In terms of time spanned by the middle 80 per cent of the cases, the contrast is just as striking, since in the more recent epidemic this comes to only 44 days, and in the earlier episode, it was 108 days.
Another difference in these two epidemics was the year of their occurrence, of course, but it hardly seems that any seasonal factor could have been operating, since the first case occurred on November 24 in the earlier episode and on December 5 in the later; and both outbreaks were well underway in the cold months. It will be recalled that the enrollments were essentially the same in the two years also, and that the susceptibility and attack rates were extraordinarily similar. The reason underlying Oct., 1949 this interesting observation, therefore, is not clear. Table 9 shows a summary of the range in days of the middle 80 per cent of cases in all of the epidemics that have been discussed.
CONCLUSIONS
These analyses of epidemics of mumps in two of the centralized schools under study offer no incontrovertible evidence that ultra-violet lamps in the classrooms modified the spread of the disease in those classrooms. This finding may indicate that ultra-violet irradiation is ineffective in controlling the spread of mumps, or it may mean merely, as some authorities believe, that mumps is not an air-borne infection.
On the other hand, the differences in the rate of spread of chickenpox, with low-grade protracted epidemics in irradiated individuals and more explosive episodes in unirradiated controls, may be due to the presence of the ultra-violet radiation. A similar interpretation was suggested in the prior report dealing with measles. The observation of the two extremes for no demonstrable reason in the wholly unirradiated control environment does not invalidate the above premise, but it does emphasize the fact that an endemic type of spread may be due to other inapparent causes. And, above all things, it points to the extreme variability of disease patterns and the need for study of several epidemics of each disease in each environment before any definite conclusions are justified.
One consistent finding in all of the outbreaks observed thus far merits emphasis: the shorter, sharper type of outbreak has never been encountered in an irradiated environment. This may be an effect of the ultra-violet radiation in the atmosphere. The findings presented suggest that failure to observe protection against mumps and chickenpox among pupils in unirradiated classrooms as compared to those in irradiated rooms cannot be explained on the basis of exposure within the buses. It is possible that the significance of the buses may be better evaluated, however, when further data have been compiled with the air in them under treatment with bactericidal vapors. The Port Byron buses are now equipped with vaporizers which dispense triethylene glycol whenever the bus is in operation.
Also, as of the current year, observations in another school in the same area have been started. The entire school building and the buses are equipped with triethylene glycol vaporizers instead of ultra-violet lamps, but the same methods of study are being used as have been used throughout in the ultra-violet experiment.
While the main purpose of the experiment as presently conducted has been to test the possibility of controlling the spread of measles, mumps, and chickenpox in rural centralized schools by ultraviolet irradiation of classrooms, the opportunity for obtaining data on absence due to nonspecific respiratory diseases has not been overlooked. It is hoped to report these data at some time in the future.
In closing, the authors would like to remind their readers that this study has not been conducted with the idea that it is desirable to prevent the spread of measles, mumps, or chickenpox in school children. These diseases were selected merely as good workable criteria to test the effectiveness of ultra-violet irradiation of classrooms in controlling the spread of air-borne infection in centralized rural schools. 
